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Twenty minutes following CTO, they were randomized to either 30 minutes of:(a)l mega- 
hertz (MHz) TLFUS and IV PESDA ± tissue plasminogen activator (TPA;1 mg/kg) or (b) 
TPA + 1 MHz TLFUS alone. All pigs received IV heparin and aspirin. Angiographic REC 
rates, early creatine kinase MB fraction (CK MB) at two hours post CTO, as well as wall 
thickening (WT) and microsphere derived MBF in the risk area (RA) at day zero and 28 
were compared. Results. REC rates at 60 minutes were 50%. Early CPK-MB release 
was higher in the PESDA-treated group (12,870 ± 17,055 vs 2162 + 627 units; p=0.06). 
Even in the absence of REC, MBF increased in the RA of pigs treated with PESDA (with 
or without TPA; Table), and continued to improve at 28 days. WT in the RA at 26 days in 
pigs treated with PESDA who did not REC was similar to those that recanalized 
(18±36%). Conclusions. IV PESDA and TLFUS improve regional MBF and function 
within the RA early even in the absence of REC, and may improve functional recovery in 
acute myocardial infarction. 
MBF and WT following Acute Coronary Thromboses 
Group US + PESDA _+TPA US :I:TPA 
No recanalization No recanalization 
MBF Ratio Change 1 hour 0,21 _+ 0.29 -0.045 ± 0.035 
MBF Ratio Change 28 days 0.41 ± 0.29 0.26 -+ 0.28 
%WT- 28 days 17±27% 7±4% 
1188-53 Early Detection of Coronary Microvaacular Endothelial 
Dysfunction Using Intravenous Myocardial Contrast 
Echocardiography 
Xiaobo Huano, Yili Liu, Pingshen Wu, Daogang Zha, Yi Luo, Xiaolin Chen, Division of 
Cardiology, Nanfang Hospital, Guangzhou, People's Republic of China. 
Background: Myocardial contrast echocardiography(MCE) has been shown a useful 
method for detecting and quantifing myocardial perfusion.The purpose of this study was 
to determined whether intravenous MCE can be used for the early detection of the 
change of myocardial perfusion induced by coronary microvascular endothelial dysfunc- 
tion. 
Methods: 10 hyperglycemia dogs and 10 control dogs underwent myocardial peffusion 
imaging with MCE.The change of PI ,Tp and T1/2 derived from MCE time-intensity curve 
were observed in two groups dogs after Injecting acetylcholine(Ach)and nitroglyc- 
erin(NTG),meanwhile compared with myocardial blood flow(MBF) measured by radiola- 
bled micro,spheres. 
Results: In control group,There were a significant increase in PI and a markedly 
decrease in Tp,T1/2 after Ach and NTG injecting. In hyperglycemia group, PI enhanced 
significantly and Tp,T1/2 reduced markedly after NTG injecting, While PI,Tp and T1/2 
had no obviously changes after Ach injecting. There was a good correlation between 
MBF and the PI, Tp and T1/2 derived from MCE. The correlative coefficient is 0.84-0.91 
and the best correlation were noted in PI. 
Conclusion: Intravenous MCE can be used to early detect the change of myocardial 
pertusion induced by coronary microvascular endothelial failure. This finding imply that 
observing the changes of MCE time-intensity plots before and after administration of Ach 
may enable the noninvasive in vivo assessment of endothelial structure and function in 
the clinical setting. 
1188-54 A Novel Method for  Est imating a Normalized Value of 
Myocardial Blood Volume by Companlmtlng for  the 
Attenuation of Incident Ultrasound in Contrast 
Echocardlogrephy 
Satoshi "ramada, Kaoru Komuro, Taisei Mikami, Keiko Nishihara, Hisao Onozuka, Akira 
Kitabatake, Hokkaido University Graduate School of Medicine, Sapporo, Japan, College 
of Medical Technology, Hokkaido University, Sapporo, Japan. 
Background and Purpose: Although myocardial contrast echocardiography (MCE) is 
currently undergoing significant development, he attenuation of incident ultrasound with 
depth is one of the major limitations for the quantification of MCE. We propose a novel 
method to estimate a normalized value of myocardial blood volume by measuring the 
ratio of amplitudes of backscatter from the myocardium to the intracavity blood area adja- 
cent to the myocardium. To clarify whether this method can eliminate the influence of 
attenuation of incident ultrasound, we investigated the harmonic power Doppler (HPD) 
images obtained in 10 normal volunteers. 
Methods: Using SONGS 5500 and $3 probe (Phillips), intermittent HPD images in the 
left ventricular short-axis plane were acquired at end systole every 6 cardiac beats during 
continuous infusion of Levovist (3 or 4 ml/min), and 5 consecutive images were stored. 
On each HPD image, the amplitude of backscatter from the anterosaptum (AmpAS) and 
that from the region of interest placed at the right ventricular cavity nearby the anterosap- 
turn were measured in decibels, and the ratio (myocardium/blood area) of amplitudes 
(RelAmpAS) was calculated by subtracting the value in blood area from that in myocar- 
dium in decibels. Also in the posterior wall, the ratio of amplitudes (RelAmpP) was calcu- 
lated by subtracting the value in the left ventricular cavity adjacent to the posterior wall 
from that in the posterior wall (AmpP). These indexes were measured in 50 images 
obtained from 10 subjects and expressed as mean±SD, 
Results: Although AmpAS was markedly higher than AmpP (24.1±1.6 vs 4.8±2.0 dB, 
p<0.0001), RelAmpAS was similar to RelAmpP (-13.4±1.3 vs -13.9±1.4 dB, p=0.17). 
Since the blood volume of referred blood area is 100 ml/100cm 3, the blood volume in the 
anteroseptum and that in the posterior wall are estimated to be 4,78±1.53 and 4.27±1.33 
ml/100cm 3from RelAmpAS and RelAmpP. 
Conclusion: Measurement of the ratio of the amplitude of backscatter from the myocar- 
dium to that from the intracavily blood area adjacent o the myooardium can eliminate the 
influence of attenuation of incident ultrasound with depth, and therefore provide a nor- 
malized estimate for myocardial blood volume. 
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1t88-55 Nicorendil Preserves Collateral Circulation Even at Low 
Systemic Pressure in Comparison With Nitroglycerin: 
Real-Time Myocardial Contrast Echocardiographic 
Study 
Akiko Iwata, Fuminobu Ishikura, Kentaro Ohtani, Juri Okazaki, Hideo Hirayama, Yasushi 
Kashiwagi, Sachiko Yagura, Tsutomu Toshida, Toshihiko Asanuma, Shintaro Beppu, 
Osaka University, Suit& Japan. 
Background and Purpose: Collateral circulation of microvessal evel is important for sal- 
vage of the myocardium st risk by coronary obstruction, However, it has not been eluci- 
dated the effect of therapeutic agents on the site of micro-collateral circulation. The aim 
of this study was to evaluate the effect of nitroglycerin (NTG) and nicorandil (NIC) on 
micro-collateral cimulation by using real-time myocardial echocardiography (MCE). 
Methods: Real-time MCE along the LV short axis was examined by Sequoia 512 (Sie- 
mens) during infusion of 0.1-0.15 ml/min of Optison in 8 open-chest dogs having good 
collateral ci£culation. Presence of collateral flow was determined by opacification de novo 
after coronary occlusion followed by bubble destruction. The left circumflex artery (LCx) 
was completely occluded and contrast echo video intensity (VI) (256 gray scale) of the 
area at risk was examined at control, during NTG (0.01-0.02 mg/kg) and NIC (0.1-0.2 
mg/kg) infusion, The flow volume of left anterior descending coronary artery (LAD) and 
mean systemic blood pressure (mBP) was also measured before and after NTG and 
NIC. 
Results: Both NTG (82±21 mmHg to 54±19 mmHg) and NIC (61±18 mmHg to 58±12 
mmHg) reduced mBP significantly in all dogs (p<0.01, respectively). In this setting, the 
alteration of mBP was identical between these vasodilators. However, the increment of 
VI during LCx occlusion was significantly higher during NIC than NTG infusion 
(24.0±14.7 vs 15.5±11.2, p<0.05). LAD flow significantly increased after NIC (12.1 ±6.9 
ml/min to 16,8±14.3 ml/min), while not after NTG (13.7±6.7 ml/min to 14,5±12.6 ml/min). 
Conclusions: Nicorandil will preserve coronary flow volume through micro-collateral cir- 
culation even if the hypotension may be induced by its vasodilating effect. 
1188-58 Accuracy of Intravenous Myocardial Contrast 
Echocardiography for Assessment of lechemic Area of 
the Heart in Mice 
Hi(leo Hiravama. Kazushi Kitamura, Kentsro Ohtani, Jyuri Okazaki, Yasushi Kashiwagi, 
Sachiko Yagura, Tsutomu Toshida, Akiko Iwata, Toshihiko Asanuma, Fuminobu Ishikura, 
Shintaro Beppu, Osaka University, Suita, Japan. 
Background and Purpose: There is no adequate method for evaluating the ischemic 
area of the heart in situ in mice, while this evaluation is indispensable for genetically 
altered mice having cardiac disease, We examined the feasibility of intravenous myocar- 
dial contrast echocardiography (MCE) in mice. 
Methods: Open chest mice (weight 38-41g) were examined before and after coronary 
ligation, MCE in the short axis view was performed using intermittent triggering imaging 
(every 5-10 beats) with high mechanical index (1.6) by SONGS 5500 (Philips) with $12 
probe (5-12MHz), NC100100 (3.3% dilution, 0.02ml) was injected from the jugular vein. 
The non-opacified and whole left ventricular walt areas were measured and its ratio was 
calculated. The ratio was compared with those from Evans Blue stain, 
Results: In each mouse, myocardial opacification in the synergic area and non-opacifi- 
cation in the asynsrgic area was clearly identified. The ratio of non-opacified area 
showed a good correlation with the ratio of non-stained area by Evans blue 
(y=0.93x+0.51, r=0.94). 
Conclusion: Iv MCE is feasible to assess the ischemic area accurately in a mouse. 
Correlation beiween perfusion defects 
by MCE and by Evans Blue stain 
Y = 0.C)3x+0.51 • 
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1188-57 Real-Time Myocardial Contrast Echocardlography 
Reveals Microveseel Recruitment Soon After Coronary 
Occlusion 
Fuminobu Ishikura, Kentaro Ohtani, Hideo Hirayama, Jyuri Okazaki, Yasushi Kashiwagi, 
Sachiko Yagura, Tsutomu Toshida, Akiko Iwata, Hirovuki Kavano. Toshihiko Asanuma, 
Shintaro Beppu, Osaka Universi~ Suit& Japan. 
Background and Aim:Collateral flow at the micro-vessel level is important to salvage the 
myocardium after acute coronary obstruction, although larger collateral vessels are 
observed by coronary angiography. The aim of this study was to elucidate the presence of 
micro-collateral channel by reel-time myocardial contrast echocardiography (MCE). 
Methods: Short axis view of the left ventricle was recorded using real4ime imaging by 
Sequoia 512 during infusion of 0.1 ml/min of Optison~ in 17 open-chest dogs. All bubbles 
were destroyed by one-sacond exposure of high acoustic power just after left circumflex 
coronary artery (LCx) occlusion. The territory of LCx was divided into 3 areas (1 Core and 2 
Border zones), and the systolic wall thickening (s-W'l') and contrast echo video intensity 
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(VI) were evaluated in each zone just before and 20 seconds after LCx occlusion. If•was 
defined that the collateral channels were good when the mean VI of core and border zones 
were over 20/256 gray level despite complete occlusion of LCx. The flow volume of left 
antedor descending coronary artery (LAD) was measured by an ultrasonic flowmetar. 
Results: It was determined that 7 cases had good collateral channels and other 10 cases 
had not. The area at dsk was gradually but definitely opacifled in Good group. Total VI of 3 
zones was significantly higher in Good group than those in Poor group (69.8~40.3 vs 
12.3±6.4, p<O,001 ). Even in Good group, the VI of core zone was significantly lower than 
that of border zone (11.3±11.2 vs. 35.3±17.4, p<0,001). Mean s-WT of 3 zones was signifi- 
cantly higher in Good group than those in Poor group (18.8±8.6 vs. 5.5±3.3, p<0.001). S- 
WT correlated well with VI in all zones of all oases (r=0.916, p<0.001). The LAD flow vol- 
ume increased 26.2¢13.6% during LCx occlusion in Good group, while 1.5±5.3 % in Poor 
group. 
Conclusion: It is revealed that real-time MCE demonstrates the recruitment of a fine and 
thin collateral channel appearing soon after coronary occlusion. This finding has not been 
elucidated so far by other modalities. Reel-time MCE can elucidate the mechanism of myo- 
cardial salvage after acute coronary obstruction in both clinical and experimental aspect. 
1188-58 Automated  Quant i f i ca t ion  of  Reg iona l  Myocard ia l  
Perfuslon by Analysis of Contreat-Enhanced 
Echocard logreph lc  Images  
Enrico G. Caiani. Roberts M. Lang*, Serene Caslini, Claudia E. Korcarz*, Keith A. 
Collins*, Victor Mor-Avi*, Politecnico di Mi/ano, Milan, Italy, *University of Chicago, 
Chicago, Illinois. 
Quantitative assessment of myocardial perfusion is currently based on manual tracing 
and frame-by-freme realignment of regions of interest (ROI). We developed and tested 
an alternative technique based on automated identification of myocardial ROIs. Methods. 
Transthorecic power modulation images (SONOS 5500) were obtained in 13 anaesthe- 
tized pigs during continuous iv infusion of Definity (DuPont) at baseline, during LAD 
occlusion and reperfuelon. High-energy ultrasound pulses were used to destroy intramy- 
ocardial contrast and track its subsequent replenishment. For each frame, endocardial 
and epicardiel contours were detected as boundary pixels of a homogeneous region 
using the region growing algorithm. The myocardium was defined by expanding the 
endocardial contour to a preset width, while the epicardium was used as a local con- 
straint. The myocardium was divided into 6 segments and mean pixel intensity was cal- 
culated for each ROl, and fitted with an exponential function. Results. Reversible 
perfusion defects caused by coronary occlusion were visualized in real time and con- 
firmed by a 44±27% decrease in A and a 42z25% decrease in A*b (p<0.05) in the LAD 
terdtory, while no changes were observed in non.ischemic segments. With reperfusion, 
A, b and A*b were increased above baseline levels (p<0.05). Conclusion. This technique 
allows objective, automated quantification of regional myocardial perfusion, without the 
need for manual tracing and realignment of regions of interest. 
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method provides a clinical equivalent of our in vitro flow visuaUzation technique. 
Methode: Pulsstile flow (1.8 - 4.5 L/min) was directed through six orifices of varying 
sizes (0.79 - 1.77 cm 2) and shapes (cimular, slit, Y-shaped - resembling unicommisural, 
biocmmisurel and tdcommisurel aortic stanosis), mounted into an in vitro flow phantom. 
EFA's were measured using ECI from a short-axis approach. Areas were also obtained 
from the Doppler continuity equation (DCE) for comparison. Reference EFA's were 
obtained using a previously validated laser flow visualization technique. 
Results: EFA's measured by ECI agreed well with LFV measurements although with 
moderate overestimation (mean error = 18.7 +/- 12.5%), while DCE areas significantly 
underestimated actual EFA (mean error = -31.3 +/- 6.4%). DCE areas increased with 
increasing flow rate (mean increase 24.2% for flow increase from 30 to 90 ccroeat) while 
ECI areas remained flow independent (p>0,5). 
Conclualon: ECI is a novel, clinically usable method that provides both a qualitative 
appreciation and an accurate quantitative measure of the vena contracta area for pediat- 
ric AS. 
1189-50 Validation Study of a New 3-D Computation of Flow 
Convergence Region Using Multlthreshold Velocity: An 
In V i t ro  Study Using a Dynamically Changing Or i f i ce  
Mimicking Mitrel  Regurg i ta t ion  
Xiaokui Li, Xiang-Ning Li, Duy Ha, Suthep Wanitkun, Andrew J. Rosanthal, Shannon E. 
Hicks, David J. Sahn, Oregon Health & Science University, Portland, Oregon, ATL 
Ultrasound, Bothe//, Washington. 
Background: Our new PC based program allows us to directly visualize and compute 
flow convergence region (FCR) using 3D reconstructions from digital color Doppler raw 
scanline velocity data at any threshold velocity surface regardless of geometry. Meth- 
ods: An irregular, dynamically expandable "smile shaped" latex orifice (length =1 cm) 
was mounted in a cylindrical flow model between the inlet and outlet chambers of a pul- 
satile phantom to mimic MR. Nine stroke volumes (15-55 ml, maximum flow rates 45-180 
ml/sec) were studied. A 7 MHz ATL multiplane TEE ultrasonic probe was used to perform 
rotational 3D color Doppler acquisition. Digital scanline data was transferred to a PC pro- 
gram that allows 3D reconstruction and projection of FC surface area on parallel slices at 
any selected velocity threshold (Nyquist limit 14~48 cm/sec). FC arc lengths and slice 
spacing distance were added to yield 3D FC surface area automatically. We measured 3 
instantaneous flow rates for each flow sequence including peak flow rate, compared to 
measurements from an ultrasonic flow meter. Results: There was very good correlation 
between the 3D calculated flow rates and reference data (r= 0.98, SEE=7.98 ml/sec). 
Conclusions: Our new PC based method provides simple 3D FC measurement and 
accurately predicts flow rate from direct FC isovelocity surface measurements despite 
temporal variability of FC shape. 
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1189-49 A Novel Method to Nonlnvesively Assess Effective Flow 
Areas  fo r  Pediatr ic  Aor t i c  S tenoe is  Us ing  Cont ras t  
Echocardlogrephy Coupled With Second Harmonic 
Imaging: Comparison With the Doppler Continuity 
Equation end Laser Flow Visualization 
Shuping Ge, Robin Shandas. Luciano Mazzaro, Curt DeGroff, Sic Knudson, Lilliam 
Valdes-Cruz, The Children's Hospital, Denver, Colorado, 
Background: The accurate non-invasive determination of pediatric aortic stanosis (AS) 
continues to be problematic. Estimation of peak pressure drop using Doppler-measured 
peak velocity is routinely used; however, this method can be affected by changes in after- 
load, aortic root compliance and end diastolic volume, factors that do not directly affect 
AS severity, The effective flow area (EFA) should be the most direct measure of AS, and 
we have previously shown using in vitro laser flow visualization (LFV) techniques that 
EFA is independent of flow rate as well as the above-mentioned factors. However accu- 
rate non-invasive clinical measurement of EFA is still limited. We have developed a novel 
method whereby an en face view of the vena contracta flow area of the aortic valve can 
be obtained using echo-contrast coupled with second harmonic imaging (ECI). Such a 
1189-51 A S tudy  of  Pu lmonary  Veins:  Compar i son  o f  
Int racerd iec  Echocard iograph  With Other  Imaging 
Modalitles and Postmortem Data 
Robert Martin. Kenneth A. Ellenbogen, Mark A. Wood, Richard K. Shepard, Simon H. 
Clemo, lan Nixon, Medical College of Virginia of VCU Health System, Richmond, 
Virginia• 
Increased interest in imaging the left atrium (LA) stems from the desire to improve radiof- 
requency ablation (RFA) techniques for the treatment of atrial fibrillation (AF). Anatomical 
studies of patients undergoing RFA have been obtained, using different echniques. The 
purpose of this study is to compare various imaging techniques for measuring PV size in 
patients with atrial fibrillation, Sixteen pts. undergoing RFA, 5 focal and 11 linear, for 
treatment of AF were studied with a 10F, steerable, phased array, intracardiac echocar- 
diography (ICE) transducer• PV ostial diameters were measured before and after RFA. 
Spectral Doppler was measured before and after each procedure. 
Results: The table compares the mean ostial diameter of PV's as measured by ICE in 
the study, ICE (Packer, et al. Circulation 2000), three-dimensional CT (Packer, et al. Cir- 
culation 2000), Magnetic Resonance Angiogrephy (MRA) (Ashar, et al. Circulation 2000), 
and postmortem inspection (Johnson, et el. PACE 1998). 
ICE (n=16) ICE (n=8) 7 3-D CT (n=16) MRA Postmortem 
*Current PAF/t Persistent PAF (n=8) PAF (n=36) N/A 
Study 
LSPV(cm) 1.5_+0.2 1.3:L-0.3 2.3:~0.9 1.8-/O.1 1.2 
LIPV 1.6i-0.2 1.5:L'0.5 2.2i<).7 1.71"0.2 1.3 
RSPV 1.5-/'0.3 t .9-/-0.4 2.0-J:0.9 1.8i~'0.2 1.3 
RIPV 1.4i-0.2 2.0-/-0.8 2.5+1.2 1,7tO.2 1.2 
The mean peak velocity (+SD) measured by pulsed-wave, spectral Doppler in each of 
